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NORTH AMERICAN AVIATION, INC.

l ¢ SPACE and INFORMATION SYSTEMS DIVISION

INTRODUCTION

The July report incorporates changes to the CSM 009 subsequent to the
May report (SID 65-110-1) and the Appendix to the May report. The change
descriptions are included in the current weight status section. The Command
Module has exceeded the Block I control weight by 295 pounds. The CM status
includes LL3 pounds of aft heat shield ballast and 433 pounds of crew compart-
ment simulated systems ballast to maintain the 1ift to drag ratio of 0.34 at
entry. The primary reason for the CM weight increase was the necessity for
additional ballast to meet the revised L/D data. Due to the Command Module
exceeding the Block I control weight, action has been taken to provide relief
for both the weight and center of gravity by off-loading the ballast installa-
tion for the platform. A cursory review indicates that this deletion is
feasible without causing any major constraints,

As a result of the changevin the CM weight and center of gravity, the
Launch Escape System has exceeded the control weight in order to meet the
minimum required LEV burnout X center of gravity (X5 1122.0)

The Service Module weight status is currently 1047 pounds under the
design weight of 9200 pounds. 1In order to achieve the Command and Service
Module burnout weight consistent with the design weight of 20,20C pounds, 752
pounds of SPS propellant utilized as ballast is loaded in the Service Module.
The fluid residuals, which are part of the burned out SM weight of 8905 pounds,

include 0.5% loading tolerance and two start and restart losses.

The Adapter is currently 3625 pounds. The increase in the Adapter is the
result of the addition of the wiring for the telemetry modification kit (sM)
and increased panels based on actual in lieu of calculated weights,

A list of potential changes for each module is as follows:

WEIGHT - ESTIMATED

) (1rs.) EFFECTIVE DATE

LAUNCH ESCAPE SYSTEM ' (-10)

Decrease ballast dependent on poténtial CM changes. -50 . 7-15-65

Add one thickness of "nomex" cloth plus adhesive

on both sides to the soft portion of the boost

protective cover to provide flexible strength. +40 8-1-65
COMMAND MODULE ‘ (-249)

Delete ballast installation from platform. ~370 - 7-15-65

Increase simﬁlated systems ballast to.maintain ‘

control weight and c.g. requirements. +76 7-15-65

Increase wiring based on actual weighing of _ -

harnesses and wiring installations. +L5 8-1-65

The mass properties data reflected herein incorporates changes prior to
.L June 19650 ) : .

1 SID 65-110-2
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NORTH AMERICAN AVIATION, INC.

CsM 009

WEIGHT STATUS .SUMMARY_

SPACE and INFORMATION SYSTEMS DIVISION

PREVIOUS | CHANGES | CURRENT | BASIS FOR CURRENT
ITEM STATUS " TO STATUS CSM 009 STATUS

5-1<65 | CUPRENT | 7-1-65 | “t5T | <CALC | ZACT

LAUNCH ESCAPE SYSTEM £200 +120 8320 ) 22 78
COMMAND MODULE 11000 +295 11295 2 L3 55
SERVICE VODULE 9200 -295 8905 1 50 L9
ADAPTER 3600 425" 3625 3 20 vil
TOTAL LAUNCH WEIGHT#* 32000 +125 32145 1 37 62

. . #*Less SPS ﬁsable propellant,

SID 65-110-2
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NORTH AMERICAN AVIATION, INC. / ' '. . SPACE and INFORMATION SYSTEMS DIVISION

LAUNCH ESCAPE SYSTEM 009

WEIGHT STATUS
PREVIQUS CHANGES CURRENT BASTS FOR CURRENT
ITEM STATUS TO STATUS 1ES 009 STATUS
5-1-65 CURRENT 7-1-65 ZEST 4CALC ZACT
Structure-~Includes Q-Ball 1537.L 0 1537.4 | 25 75
Ballast-Installation
Provisions 29.0 29.0 100
Flectrical 52.5 +19.8 72.3 100 '
Propulsion System 5368.6 -38.1} 5330.5 100 |
Separation Provisions C o 16.2 -1.0 15.2 100 S
C/M Boost Protective Cover 580.0 +32.0] 612.0 100
LES-NO BALLAST 7583.7 +12.7] 7596.4 0 15 | 85
BALIAST 616.3 +107.3| 723.6 | 100
TOTAL IAUNCH ESCAPE SYSTEM { 8200.0 +120.0] 8320.0 0 22 78

SID 65-110-2
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"CCMMAND MODULE 009

SID 65-110-2

~ WEIGHT STATUS
PREVIOUS | CHANGE | CURRENT | BASIS FOR CURRENT
ITEM STATUS TO STATUS CM 009 STATUS
5-1-65 | CURRENT| 7-1-65 | mst | 7carc| acr
Structure 5583.6 -47.1] 5536.5 2 39 59
Stabilization & Control 190.0 +8.9 198.9 100
Environmental Control 293.4 +2.6 396.0 1 39 60
Earth Recovery 603.1 -7.3 595.8 13 87
Instrumentation 2L4.0 - 241,.0 15 71 14
Electrical Power 1336.5 +167.8] 1504.3 2 28 70
Reaction Control 304.0 - - 304.0 57 43
Communication 288.1 "~0.1 288.0 28 -2
Displays & Control 95.2 +14.9 110.1 2 98
Usefnl lLoad - Reaction
Control v 270.0 - 270.0 100
. Ttems for AFRM 009 101.1 +59.9 161.0 - 65 35
Platform 910.0 +0.3 910.3 2 70 28
Simulated Systems - Ballast| 538.8 ~106.0 432.8 L0 60
Ballast Aft Heat Shield 22,2 +201.4 LL3.6 100
TOTAL CCMMAND MODULE 11000,0 +295.31 11295.3 2 43 55
9
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SEFVICE MODULE 009

39

S1D ¢5-110-2

WEIGHT STATUS
g F - .
PREVIQUS CHANGES CUREENT BASIS FOR CURRENT
ITEM STATUS TO STATUS SM 009 STATUS
, 5-1-65 CURRENT 7-1-65 IEST YCALC ZACT
Strueture 2L96.6 -20.1 2L76,5 L3 57
Environmental Control 69.8 0.0 69.8 : g9 1
Instrumentation 2L1.5- +55.8 297.3 5 &5 10
Electrical Power 569.4 0.0 569, L 2 33 65
Service Propulsion 2907.5 +50.7 2958.2 3 16 81
Reaction Control 343.0 0.0 3L3.0 2 59 39
Fluid Residuals 6L9.2 =2L.4 +62L.8 100
Usable Fluids 790.0 +2L.2 e1,.2 100
TOTAL SERVICE MCDULE
(STATUS) 8C67.0 +86,2 8153,2 1 L5 5L
-} SPS Propellant (Ballast) 1133.0 -381.2 ©751.8 100
TOTAL SERVICE MCDULE 9200.0 | -295.0 | €505.0 | 1 s0 | 49
—r |
+#Propulsion Pesiduals 576.8
Helium (99.0) .
Propellant (L77.8)
Trapped Tn System 240.7
Trapped In Engine 68.6
Mixture Ratio Tolerance 123.6
loading Tolerance-Oxidizer Only LL.9
RCS Residuals 5L8.0
Helium (3.0)
Propellant (45.0)
Trapped In System 4.0
Mixture Ratio 9.0
Expulsion Efficiency 1.0
Loading Tolerance 3.0
Total Fluid Residuals 62,.8
Additional Propellant Utilized as Ballast 751.8
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ADAPTER 009

WEIGHT STATUS

BASIS FOR CURRENT

PREVIOUS CHANGES CURRENT .
ITEM STATUS TO STATUS ADP 009 STATUS
5-1-65 CURRENT 7-1-65 %EST ZCALC ZACT

Structure (Includes

Stabilizing Members)| 3163.7 +109.6 3273.3%* 2 13 85
Flectrical 61.0 -1.5 59.5 6 -9y
Separation System 255.3 +36.9 292,2 15 &5

Growth or Ballast 120.0 -120.0 0.0 '

TOTAL ADAPTER 3600.0 +25.0 | 3625.0 3 20 77

*Includes 139.2 pounds for the telemetry modification kit wiring
and instrumentation installation.

SID 65-110-2
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SPACE and INFORMATION SYSTEMS DIVISION
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NORTH AMERICAN AVIATION, INC.
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NORTH AMERICAN AVIATION, INC, @ SPACE and INFORMATION SYSTEMS DIVISION

xL = 406.5 ‘
xe = 1490.0 /\
Xy =332.2 T—;
LAUNCH w055 SPACECRAFT 009
ESCAPE
SYSTEM DIMENS IONAL
DIAGRAM
X = 118.3—453¢
7™
. . -
COMMAND 133.5" ! " ;" = :3 5
MODULE TO HEAT SHIELD © 108
STRUCTURE Xo = 1083.5
2
Xq = 1000.0 ’ =
X =0 :
- T E—
SERVICE 162.0" o :
MODULE :
! : = 154.0" DIAMETER
X, = 838.0 /-_‘—\—-——-_-."' Xq = 833.2 ENGINE GIMBAL PLANE
SPACECRAFT 43 o
LEM ADAPTER.
Xq = 502.0 2e0.0n
N
Z,~ ? Xa=0
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NORTH AMERICAN AVIATION, INC.

LAUNCH ESCAPE SYSTEM

CURPFNT WEIGHT CHANGES

Decrease bolt installation separation system, tower to CM
based on calculated in lieu of estimated.

Increase tower assembly based on revised drawings.

Decrease tower siructure based on incorporating revised
structures drawings.

Increase the boost protective cover based 6n a revised estimate
to reflect the strengthening of the "soft" to "hard" cover joint.

Decrease rocket motor based on receipt of vendor actual weight.
Increase tower wiring based on calculated in lieu of estimated.

Increase motor wire harness tased on caleulated in lieu of
estimated and the receipt of additional drawings.

Decrease ordnance installation canard thruster based on
calculated in lieu of estimated,

Increase ballast installation to maintain 1EV burnout center of
gravity requirement. '

Add miscellaneous for electrical installation complete..

Add instrumentation installation based on receipt of new drawings.

TOTAL LAUNCH ESCAPE SYSTEM CURRENT WEIGHT CHANGES

169 -
) SID 65-110-2

SPACE and INFORMATION SYSTEMS DIVISION

-1.0

+1.0

+107.3 |
'+'003

+1.1

+120,0
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NORTH AMERICAN AVIATION, INC. ‘ @,‘ SPACE and INFORMATION SYSTEMS DIVISION-

COMMAND MODULE

CURRENT WEIGHT CHANGES

STRUCTURE ; ' (-47.1)

Increase secondary structure - right hand equipment bay
due to revised drawings. +4.3

Increase sécondary structure - left hand equipment bay -
due to revised drawings. v +1,2

Increase secondary structure - forward right hand equipment
bay based on calculation of drawings changes adding brackets ,
to support wire bundles. +2.5

Increase secondary structure - forward left hand equipment
bay based on calculation of drawing changes adding brackets

to support wire bundles. : +5.4
. Increase secondary structure - main display panel based on
calculaticns of current drawing changes. . +2.5

Decrease secondary structure - lower equipment bay based on
drawing calculations adding wiring supports and replacing rivets
with screws and nutplates for ease of handling. - =2.4

Decrease secondary structure - forward compartment based on
calculations of current drawing changes. - -0.5

Decrease secondary structure - aft compartment based on
calculations of current drawing changes. -3.8

Decrease insulation (forward, center, and aft) based on replacing
nQn felt with TG 150C0 insulation and the deletion of insulation -

aft on the +2 side. o . ~57.5

Decrease ablator - nose cone based on actual weight in lieu

of calculated. -8.5

Decrease ablator - forward section based on actual weight in

lieu of calculated. : ' -3.4

Increase ablator - center section based on actual weight in -

lieu of calculated. . +61.7

Increase ablator - aft section based on revised calculations :
. by vendor, : _ . . +9.0

: |70

SID 65-110-2
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NORTH AMERICAN AVIATION, INC. 5@\ SPACE and INFORMATION SYSTEMS DIVISION

N

COMMAND MODULE

CURRENT WEIGHT CHANGES

STRUCTURE (CONT. )

Decrease
from the

Increase

aft heat shield buffer based on deletion of potting.

~Z side.

potting ~ air lock based on revised estlmates of

volume and density.

Transfer

manual controls from ECS,

STABILIZATION AND CONTROL

Decrease

Increase
weight,

Increase
Tncrease
Increase
Incréase

Increase

rate gyro oackage based on actual weight

attitude gyro accelerometer package based on actual

ECA pitch package based on actual weight.
ECA roll package based on actual weight.

ECA yaw package based on actual weight.

ECA auxillary package based on actual Qeight.

display ECA package based on actual welight.

ENVIRONMENTAL CONTROL

Decrease

nitrogen purge system based on revised drawings.

Transfer manual controls to structure.

Increase

post landing vent system based on revised estimate,

EARTH RECOVERY

Decrease

the Earth Recovery based on Northrop-Ventura

report dated 28 April 1965.

7

 STD 65-110-2

-71.2

+10.0
+3.6

(+8.9)
0.2

"‘0.2

+2.3

.i-o‘l

2.7
+0.5
+3.3

(+2.6)

- -1.3

—306
+7.5
(-703)
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

CCMMAND MODULE

" CURRENT WEIGHT CHANGES

ELECTRICAL POWER ‘ - (+167.8)

The wiring breakdown was completely revised to reflect and
correspond to the wiring bundles and harness installations
that have been actually weighed. The increase in the

Electrical Power is based on actual wiring weights in lieu

of the calculated. : +167.8
COMUNTCATIONS o . (-0.1)
Decrease the Communications based on vendor actual weights :
in lieu of calculated. _ -0.1
DISPLAYS AND CONTROLS o | (+14.9)
Tncrease the Displays and Controls based on inéorporating - .
‘ detail actual weights in lieu of calculated. ' +14.9
ITEMS FOR AFRM 009 : (+59.9)
Inerease attitude reference system based on incorporating .
actual weight, _ +2.4
Decreasé the power programmer based on revised calculations. , -3.4
Add the camera installation and associated items. : . +42.5

Add lithium hydroxide cartridges based on receipt of new

drawings which add the requirement. : +18.4
PLATFORM | o (+0.3)

Increase the platform based on revised drawings and ,

adjusting the ballast installation. +0,3
SIMULATED SYSTEMS ~ BALIAST L (-106.0)

Decrease the crew compartment ballast consistent with
maintaining minimum weight and center of gravity .
requirements. - =106.0

SID ¢5-110-2
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NCRTH AMERICAN AVIATION, INC. @- SPACE and INFORMATION SYSTEMS DIVISION
NG/

CCMMAND MODULE

CURRENT WEIGHT CHANGES

AFT HEAT SHIELD BALIAST : - (+201.4)

Tncrease the aft heat shield ballast to reflect a
permanent ballast arrangement and maintain center of
gravity requirements, ' +201.4

TOTAL CM CURRENT WEIGHT CHANGES +295.3

3 STD 65-110-2
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

SERVICE MODULE

CURRENT WEIGHT CHANGES

STRUCTURE | ) | | © (-20.1)

Decfease radial beams based on actual weight in lieu of ’
calculated. : . -13.1

Decrease internal partitions based on incorporating revised _
drawings. _ - -2.0

Decrease.aft bulkhead based on actual weight in lieu of

calculated. ;ll.h
Increase SPS engine boot and SPS-RCS supports based on
incorporating revised drawings. _ ,+6.4
TNSTRUMENTATION | ' (+55.8)
‘Increase the instrumentation wiring and installa£ion provisions | '
assoclated with the telemetry modification kit. +55.8
SERVICE PROPULSION (+50.7)
Increase the SPS engine and extention based on receipt of .
actual weight in lieu of calculated. +50.7
FLUID RESIDUALS | ' | ‘ (-24.4)
Transfer start and.réstart losses to usable fluids section. ~24.2
Miscellaneous chaﬁges; ' : o | 4 : -0.2
USABLE FLUIDS | B ’ (+24.2)
Transfer start and restart iosses from fluid residuals-section. +2L,.2
SPS PROPELIANT - BALIAST | (-381.2)
Decrease SPS propellant - ballast consistent ﬁith maintaining ' ‘
the total CSM design weight qf 20,200 pounds. -381.2 -
VTOTAL SM CURRENT WEIGHT CHANGES a =295.0
-

SID 65-110-2
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION
N

ADAPTER

~ CURRENT WEIGHT CHANGES

Increase the Adapter weight due to the incorporation of
the telemetry modification kit wiring and instrumentation

installation. +139

Delete growth or ballast. : =120

Incorporate miscellaneous drawing changes. : . +6

TOTAL ADAPTER CURRENT WEIGHT CHANGES o +25
75

SID 65-110-5




